Abstract-The prediction of power load is important content, prerequisite and basis of the planning system and running of power grid. The healthy development of power industry is based on scientific and accurate prediction. Multivariate linear regression analysis is a method to analyze the linear relationship between one dependent variable and multiple independent variables. The accuracy of load forecasting directly affects the operation of the power system, this paper studies the multiple linear regression model and its application in the regional economy of electricity. In this paper a prediction for power load was presented on the basis of multiple liner regression model. The model in this paper applied the variant GDP and population to predict the total electricity consumption of Hebei from 2000-2014. The result showed that the model is effective to the prediction of power load and further can provide foundation for the controlling and prediction of power load.
INTRODUCTION
In recent years, with the rapid economic growth in China, both energy consumption and greenhouse gas emissions have attracted the attention of domestic and foreign scholars as well as Chinese government. In 2013, China's energy consumption has reached 3750 million tons of coal equivalents, while the CO2 emissions from fossil fuel combustion were 9.023 billion tons, which accounted for 28.03% of total global emissions [1] .
The electricity consumption is huge energy consumption. The development of national economy cannot be separated from the growth of electricity consumption. Making scientific electric development planning and industrial policy making will promote the sustainable development of regional economy. This paper aims to discuss the relationship between economic development and social power consumption growth in Hebei Province in recent 15 years, and analyzes various factors that affect this relationship [2] [3] .
In order to forecast electricity consumption more rapidly and accurately, this article focuses on the least-squares regression method to data collection and analysis. It is a new multivariate statistical data analysis method which combines with multiple linear regressions (MLR) [3] [4] . MLR has more advantages over traditional regression analysis method on accuracy and stability of the models. Formula ( 1) provides the matrix expression for N random equations. If the rank of X is full, then, the estimated values of least-squares regression method are:
Where,
After the parameter estimation of multiple linear regression model, it is necessary to test the regression functions of the model to determine the reliability of the estimate. To forecast the relationship between electricity consumption and economy, three tests need to be carried out. The three examination models are: the goodness of fit tests, the F-test, and the t-test.
The fitting value of goodness of the model is R2, the total sum of squares of deviations is TSS, the sum of squares of regression is ESS, and the residual sum of squares is RSS. The equation of R2 is:
The F-test follows the freedom of (k, n-k-1). Given the significant level of α, we can get the critical value of F α by looking up the related table. We can reject or accept the original hypothesis by the relationship of F and Fɑ(k,n-k-1). The F-test model is:
Based on the t-test, a t statistics is structure to calculate and analyze the original data. We assume that: Ho:βj=0,H1:β  0,
given the significant level of α. The reject area is: t j =t α 2 (n-k-1). As shown in TABLE II, the population and GDP are the two arguments and the electricity consumption is the dependent variable. As shown in TABLE III, the correlation coefficient of the model is 0.994. The corresponding significant level is 0.000. The R2of the model is 0.989, which shows that the electricity consumption of Hebei is determined by 98.9% of the population and GDP.
As shown in TABLE IV, the electricity consumption=-18161.903+2.832*population+0.024*GDP. The equation can forecast the electricity consumption of the whole society. If we (3) need to predict the electricity consumption in Hebei in 2015, only the data of population and GDP in 2015 is needed.
There is a certain gap between actual electricity consumption and forecasting electricity consumption. Comparison of predictive value and actual value of multivariate linear regression model was shown in TABLE V. The comparison between actual value and predicted value of Hebei electricity consumption from 2000 to 2014 are shown in TABLE V. The maximum relative error of the model was 9.34%, and the minimum relative error was 0.351%. The multiple liner regression model has higher prediction accuracy. So, the model is used to predict the future city electricity power consumption of Hebei.
The error fitting of electricity consumption is shown in Fig.  1 : Fig. 1 . The error fitting of electricity consumption
As shown in Fig.1 , the electricity consumption fluctuates between narrow ranges. There is a certain deviation in the observation cumulative probability and the expected cumulative probability.
The development of economy has led to the development of electrical industry. Equally, the electricity consumption will promote the growth of GDP. The multiple liner regression is an effective method for power load forecasting. The accuracy of the national GDP forecast data will fluctuate due to changes in the economic environment at home and abroad [5] [6] . The international financial crisis may lead to a marked slowdown in the growth rate of GDP in China [7] [8] . Thus, these factors will affect the accuracy of the prediction and bring the errors to the model. The model needs to control the errors within a certain range to guarantee the validity of the results.
IV. CONCLUSION
The development of economy is closely related to electricity consumption. Electricity consumption is an important factor to promote the growth of GDP. To achieve long-term development, techniques for prediction of electric loads are important for the realization of power market in China. After 12th Five-Year, Baoding undertakes industry transfer of Beijing and Tianjin. As a regional central city in Hebei, energy consumption will increase significantly. Thus, the accuracy of load forecasting has a direct impact on system distribution network system planning, quality of power supply and operation scheduling.
Traditional technology-centric electricity consumption forecast approach can't directly reflect the influence of population and GDP. To improve the accuracy of load forecasting, by use of multiple liner regression model based on real number output and fitting residual error by trigonometric function, three test models are put forward. In order to ensure the healthy development of the city, energy demand in Hebei is predicted. The multiple liner regression method not only considers the population growth, but also takes into account the future of the industrial structure. The method is reasonable and high reliability. With the development of modern technologies, how to effectively improve the power load forecasting accuracy is a critical question for scholars.
